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of an important fact observed by Mr Eaton Hodgkinson in his valuable researches in regard to the strength of cast iron (Report of the British Association for 1837, p. 362)*. He _found_jbhat, contrary to what had .been .previously supposed, a strain, however small Jn _ comparison to that -whioh..woiLld,-,Qc^asiQa.xup.t.ui:e,;.^y^s sufficient to produce a set in, the,beams on which he experimented.,, Now this is just what should be expected in accordance with the principles which I have brought forward: for if, from some of the causes already pointed out, various parts of a beam previously to the application of an external force have been strained to the utmost, when, by the application of such force, however small, they are still farther displaced from their positions of relaxation, they must necessarily undergo a permanent alteration in their connexion with one another, an alteration permitted by the ductility of the material; or, in other words, the beam as a whole must take a set.
In accordance _.with.-this, explanation of the fact .absented by Mr Hodgkinson, I do not think we are to conclude with Mm that "the maxim of loading bodies within the elastic limit has no .foundation in nature." It appears to me that the defect of elasticity, which he has shown .to occur even with very slight strains, exists only when the.strain-is applied foi^the first time; or,.irLQther words, that if j^beam has already been acted on by a considerable strain, it may again be subjected to any smallef "strain. in the same direction without its taking a set —It will readily be seen, however, from Mr Hodgkinson's experiments, that the term "elastic limit," as commonly employed, is entirely vague, and must tend to lead to erroneous results.
The considerations adduced seem to me to show clearly that there really exist two .elastic limits for any material, between which the displacements or deflexions, or what may in general be. termed the changes of form, must be confined, if we.wish to avoid giving the material a set; or, in the case of variable strains, if we wish to avoid giving it a continuous succession of sets which. would gradually bring about its destruction: that these two elastic limits are usually situated one on the one side, and the other on
* For farther information regarding Mr Hodgkinson's views and experiments, see his communications in the Transactions of the Sections of the British Association for the year's 184S (p. 23) and 1844 (p. 25), and a work by him entitled Experimental Researches on the Strength and other Properties of Cast Iron. 8vo. 1846.
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